
Introduction

Spatial order is formally next to sustainable 
development as the basis of activities associated with 
the formation of spatial policy by the local government 
units and the government administration bodies in 

Poland, intended use of areas for specific purposes  
as well as establishing the principles of their  
management and development. Spatial order has been 
introduced in article 1 paragraph 1 of the Spatial 
Planning and Land Development Act of 27 March 
2003 (Journal of Laws 2003 No. 80 item 717). This  
act defines the spatial order concept as a kind of 
formation of the area, which creates a harmonious 
whole and includes in the structured relationships 
all the conditions and requirements: socio-economic, 
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environmental, functional, cultural, aesthetic and 
compositional1. 

Spatial order, in spite of its legal definition, is not 
clear enough as a concept and is not connected with one 
particular phenomenon. It is multifaceted [1-5] and, in 
Polish literature, is related to several characteristics such 
as: the aesthetic of a place, its architecture, functionality, 
culture, environment, society and economy. Also, the 
connection of spatial order to sustainable development 
[6, 7] and to the integrated order [8] can be found in 
Polish literature. Sustainable development integrates 
social, environmental, and economic sustainability 
[9]. The integrated order is understood as a positive 
final state of sustainable development [10, 11] – and in 
a similar way spatial order can be considered. In this 
article spatial order refers to the level of community 
(local level) and it is understood as:
 – The state of the community at a particular time.
 – A multidimensional phenomenon that includes 

environmental, socio-economic, functional, cultural 
and aesthetic aspects.
In Polish academic literature, among the researchers 

of spatial order there is consensus of the complexity and 
multidimensionality of this phenomenon [1-5]. Although 
spatial order was quite often described as the aesthetic 
of the place, such an approach was criticized as too 
narrow. So far there is no consensus on a set of aspects 
that would be final and unchanging. 

Szmidt [1] broadly discussed the concept of spatial 
order and listed four aspects: natural, conventional, 
pragmatic and constructional. The natural order is 
primal and common as well as dynamic and unstable. 
Spatial management, according to the natural aspect, can 
be expressed in two ways: in adaptation or in opposition 
to nature. The next aspect – conventional – is what 
“there should be” and it comes directly from humans. 
This aspect is the result of individual preferences. The 
pragmatic aspect is associated with the style of the era 
and it contains the culture content: traditions, experience, 
ability to meet aspirations. The last one – constructional 
aspect – is related to architecture, the economy of 
buildings, the correctness of the construction, as well as 
its adaptation to human needs. The author claims that 
spatial order is a multidimensional phenomenon. 

More than 20 years later, researchers listed different 
sides of spatial order. Gorzelak [2] mentioned two 
aspects that overlapped: aesthetic and functional, 
while others treat the aesthetics of the place only 
as a value added to the rationally and functionally 
developed space. Spatial order strives to achieve the 
desired spatial development, although it seems that 
the compositional and aesthetic aspect is not the main 
element, but ordered relations of conditions and socio-
economic requirements [12, 13]. The aesthetic may 

1 Art. 2, point 1 of Spatial Planning and Land Development 
Act of 27 March 2003 (Journal of Laws 2003 No. 80 item 
717)

not be the most important characteristic of a place but 
it is significant. Mierzejewska [3] listed six aspects of 
spatial order, namely: functional, economic, ecological, 
political, cultural and aesthetic, and Polski [14] only 
three: ecological, social and economic. A slightly 
different, but also multidimensional division of spatial 
order, was made by the sociologists Jałowiecki and 
Szczepański [15]. In the urban space they distinguished 
the following aspects: urban and architectural, 
functional, aesthetic, psychosocial and ecological. It is 
assumed that spatial order is a form of public good, and 
all the inhabitants of a territorial unit should participate 
in its development. The main factors of spatial order 
preservation are: suitable spatial arrangement of 
various functions (optimal selection of functions to 
the conditions of the area) as well as conflict-free and 
beneficial neighborhood functions [16]. Spatial order is a 
desirable state of development, a state that is compatible 
with the principles of sustainable development [17], and 
obtaining spatial order can be regarded as a fundamental 
objective of spatial planning. The opposite of the spatial 
order is spatial entropy (disorder, chaos), which finds its 
reflection in the degraded landscape [18].

Spatial order can be considered at different levels 
– from the global one to the plot [19]. The concept of 
sustainable community is close to the concept of spatial 
order. According to Roseland [20], such communities 
should be cleaner, healthier, economical, self-sufficient, 
and they should possess the ensured energy sources, 
food and other resources.

The purpose of this analysis was to develop a 
methodology including calculation of spatial order 
composite index and evaluation spatial order of the 
urban and rural communities of southwestern Poland.

Material and Methods

In these studies the selection of features was a 
compromise between the assumptions of the study 
and data availability. Not all the necessary data was 
accessible for the community level or for each studied 
community, or there were data gaps for one of the 
two studied periods. As the source of data the Local 
Data Bank was selected because of equal availability 
of data for all of the communities. For the cultural 
as well as for the aesthetic aspect the available data 
was not satisfactory. For the cultural aspect data was 
related to a readership and the libraries, and this range 
is insufficient. For the aesthetic aspect the Local Data 
Bank does not collect any data, and this was the reason 
for exclusion of this aspect from the study.

One hundred and ten communities of southwestern 
Poland were analyzed: 32 rural (29% of the analyzed 
municipalities) and 78 urban (71%). The area is shown 
in Fig. 1. The studies were conducted for 2009 and 2013 
and they included four out of five aspects of spatial 
order. Each aspect is characterized by intentionally 
chosen features – variables included in Table 1.
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Research Procedures

It was important to reject all the redundant data 
from the preselected variables. For this purpose the 
statistical procedures including study of variability of 
characteristics in relation to the objects and study of 
the degree of correlation of included data were used. 
The coefficient of variation was used to examine the 
variability of features [21]:

V = s
μ

where:
s – standard deviation
μ – arithmetic average

The low diversity of a variable means that it has 
low information value and thus it should be rejected. 
A critical value of 10% was assumed. The degree  
of variables correlation was determined using 
Spearman’s coefficient of rank correlation [22]. This 
coefficient is often more powerful in the context of 
abnormality [23].

r s= 1−
6⋅∑di

2

n(n2−1)
…where:
di – the difference between the ranks X and Y: Rxi−RYi
n – number of observations

After these procedures, 11 variables were rejected 
because the data overlapped. The other variables  
became subjected to the process of standardization, 
where the quotient transformation formula was used [24, 
25]:

zij=
xij

s

...where:
xij – value of the j-th variable for the i-th object;
s – standard deviation

Based on the previously transformed variables, the 
composite index was calculated by applying the Perkal 
formula [26]:

W s=
∑ yij

p

…where:
Ws – composite index
yij – standardized value of the j-th variable 
       for the i-th object
p – number of variables

The multidimensional index of spatial order was 
composed from four sub-indexes of environmental, 
socio-economic, functional and cultural data. The 
values of the composite index were calculated for spatial 
order as a whole and for each aspect separately. The 
higher the value of the index, the better the ranking of 
community. Obtained values were classified into three 
categories indicating low, medium and high levels of the 
studied phenomenon. The community with the highest 
results may be considered as a model.

Results and Discussion

The Evaluation of the Environmental Aspect

Each community was evaluated using the composite 
index of environmental aspect of spatial order and the 
ranking of communities for 2009 and 2013 was received. 
The values of the indicator for 2009 ranged from  
0.35 to 2.30 with an average of 1.02. The communities 
with high, medium and low levels of spatial order were 
distinguished by dividing the composite index values 
into three equal classes: 2.30-1.65; 1.65-0.99; and  

Fig.1. On the left side – Lower Silesia on the Polish map and on the right side – the research area of the Lower-Silesian communities 
marked in dark colour; communities marked in white are excluded from analysis.
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0.99-0.35. The situation in 2013 presented differently, 
the obtained values ranging from 0.69 to 2.45, and  
the average was 1.30. The composite index values  
were divided into three classes: 2.45-1.86; 1.86-1.27;  
and 1.27-0.69. The results are included in Table 2 and 
Fig. 2.

In 2009 and 2013 the urban communities were rated 
higher than the rural ones. The development of the 
sewage network carried out in Poland in 2002-2012 [27] 
had a significant impact on the increase of the value 
of this indicator. In communities located around larger 
cities, the index values were lower. In the case of Lower 
Silesia, since the 1990s changes in functional-spatial 
structure have been observed around large cities that 
have their direct environmental effects [28]. Almost all 

of the highest evaluated communities in 2009 and 2013 
had protected areas on their territory, with the exception 
of the urban community of Chojnów. This community 
did not have protected areas at all but in 2009 was 
ranked eighth, and in 2013 eleventh. Chojnów was 
characterized by the highest share of green areas. 

Evaluating the Socio-Economic Aspect

The values of the composite index for the studied 
communities in 2009 ranged from 2.25 to 4.97 and the 
average was 3.53. Five out of the twelve best ranged 
communities were urban (Karpacz, Polanica-Zdrój, 
Szklarska Poręba, Szczawno-Zdrój ans Świeradów-
Zdrój), and seven were rural (Kobierzyce, Czernica, 

Aspect of spatial order Variable

Environmental

Share of the protected areas in the total area of the community

Share of the „soft” protected areas in the total area of the community *

Share of the „hard” protected areas in the total area of the community **

Share of the green areas in the total area of the community

Forestation rate

Share of the population using the sewage system in the general population number

Total amount of municipal waste per capita

Socio-economic

Net internal migration per 1,000 population

Birthrate

 Average usable floorspace for one person

Average number of people per apartment

Children aged 3-5 per one place in nursery school

Clinics per 10,000 population

Pharmacy per 10,000 population

Share of registered unemployed in the total working age population

Business entities registered in the REGON system per 10,000 population

Business entities deregistered from out the REGON system per 10,000 population

Functional

Share of local development plans in the total municipal area

Density of the gas network

Density of the water supply network

Share of the population using the gas network

Share of the population using the water supply network

Cultural

Number of library readers per 1,000 population

Number of loans per one reader

Houses, cultural centres, clubs per 10,000 population

Libraries and branches per 10,000 population

Country clubs per 10,000 population

Table 1. Analyzed variables of spatial order (*landscape parks, ecological lands and landscape-nature protected complexes; **national 
parks and nature reserves [45]).
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Żórawina, Lubin, Długołęka, Jerzmanowa and Wisznia 
Mała). Among the communities rated average, 26 were 
urban and 53 were rural, only one from the 19 lowest-
rated communities was urban (Piława Górna). In 2013 
the values of the composite index of the socio-economic 
aspect ranged from 2.05 to 4.21, the average was 2.83. 
The average for urban communities was 2.99, and for 
rural 2.77. The results are included in Table 3. Four out of 
six of the highest-rated objects were rural communities 
(Kobierzyce, Długołęka, Czernica and Miękinia) and 
only two were urban (Karpacz and Polanica-Zdrój). The 

values of the composite index of the socio-economic 
aspect obtained in 2013 were lower than in 2009. In 
2009 the majority of communities were rated average, 
whereas in 2013 more than half received the lowest 
rating. Moreover, in 2009 twelve communities were 
rated highest, while in 2013 only six (Fig. 3). 

In studies of southwestern Polish communities 
conducted separately for social and economic aspects in 
2000-2010, the authors showed a decrease in the value 
of the composite index of social aspect [29], and for the 
economic one a slow increase [30].

Table 2. Evaluation of the environmental aspect of spatial order in 2009 and 2013.

The environmental aspect of spatial order

Level 
2009 2013

Number of communities % Number of communities %

High 8 7.3 13 11.8

Medium 32 29.1 31 28.2

Low 70 63.6 66 60

Fig. 2. Level of environmental aspect of spatial order in Lower-Silesian communities in 2009 and 2013.

Table 3. Evaluation of the socio-economic aspect of spatial order in 2009 and 2013.

The socio-economic aspect of spatial order

Level 
2009 2013

Number of communities % Number of communities %

High 12 10.9 6 5.5

Medium 79 71.8 48 43.6

Low 19 17.3 56 50.9
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Evaluating the Functional Aspect

The values obtained in 2009 ranged from 0.62 to 
3.90. The average were 2.13. The rural communities 
received lower rating, the average was 1.80 while for 
the urban ones it was 2.90. Almost all of the urban 
communities were in the best-rated class. For 2013 
the obtained values ranged from 0.94 to 4.20 and the 
average was 2.46. Fig. 4 and Table 4 show the state in 
2009 and 2013, and it can be noticed that during five 
years not much has changed. The average for the urban 
communities was 3.26, and for rural 2.14. 

The infrastructure of the rural communities was 
less developed; in 2009 and 2013 the situation of the 

functional aspect of the rural communities looked 
similar. The development of the infrastructure of 
southwestern Poland in 2007-2013 was unsatisfactory 
[31]. The condition of the technical infrastructure of the 
village is one of the most serious barriers to development 
of rural communities [32].

Evaluating the Cultural Aspect

For 2009 the values of cultural aspect ranged from 
0.69 to 3.30. The average was 1.53. For 2013 the obtained 
values ranged from 0.94 to 2.97 and the average was 
1.52. The results are shown in Fig. 5 and Table 5. The 
rural communities were rated higher in 2009 and 2013.

Fig. 3. Level of socio-economic aspect of spatial order in Lower-Silesian communities in 2009 and 2013.

Fig. 4. Functional aspect of spatial order in Lower-Silesian communities in 2009 and 2013. 
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Evaluating Spatial Order

While calculating the composite index of spatial 
order, all of the variables were taken into account. For 
2009 the obtained values ranged from 1.33 to 3.23. The 
average was 2.20. Twenty-three (27%) communities 
were rated highest: eight are rural (Lubin, Kobierzyce, 
Paszowice, Czernica, Jerzmanowa, Krośnice, 
Mietków and Żórawina), and the rest (15) were urban 
(Karpacz, Polanica-Zdrój, Bolesławiec, Szczawno-
Zdrój, Zgorzelec, Chojnów, Jedlina-Zdrój, Świdnica, 

Świeradów-Zdrój, Kowary, Oleśnica, Głogów, Szklarska 
Poręba, Duszniki-Zdrój and Złotoryja). Sixty-nine (62%) 
communities were rated average: 52 were rural and 17 
urban. Eighteen (11%) communities – all rural – were 
rated lowest. The highest rated urban communities 
received high values for the functional, environmental 
and socio-economic aspects and low values for the 
cultural; the rural ones received high values for the 
socio-economic, cultural and environmental aspects, but 
low ones for the functional aspect. 

For 2013 the obtained values ranged from 1.65 to 
3.10. The average was 2.11. The results were different 

Table 4. Evaluation of the functional aspect of spatial order.

The functional aspect of spatial order

Level 
2009 2013

Number of communities % Number of communities %

High 21 19.1 21 19.1

Medium 55 50 54 49.1

Low 34 30.9 35 31.8

Fig. 5. Level of cultural aspect of spatial order in Lower-Silesian communities in 2009 and 2013 .

Table 5. Evaluation of the cultural aspect of spatial order.

The cultural aspect of spatial order

Level 
2009 2013

Number of communities % Number of communities %

High 4 3.6 8 7.3

Medium 39 35.5 30 27.2

Low 67 60.9 72 65.5
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than in 2009. Only two (1,8%) communities were rated 
highest, both were urban (Karpacz and Bolesławiec), 
45 (40,5%) average, from which 20 were rural and 
the rest urban. Sixty-three (57,7%) communities were 
rated lowest, of which five were urban. Between 2009 
and 2013 the values of the composite index of spatial 
order of the Lower Silesia communities decreased.  
Fig. 6 and Table 6 show the results. For 2013 the majority 
of the communities rated highest in 2009 decreased its 
composite index value. In 2013 58 communities took a 
higher position than in 2009, and 50 a lower position. 
Only Karpacz received higher value in 2013, which can 
be noticed from the chart (Fig. 7). 

Discussion

In these studies it was important to evaluate a 
complex phenomenon as a whole, simultaneously – 
to evaluate a large number of objects (communities) 
in terms of this phenomenon so that all the objects 
could be compared. The multidimensional comparative 
analysis turned out to be the most suitable method 
recommended in literature [33-40]. It is well-suited to 
analyze a complex phenomenon like development [33], 

particularly because it is a tool for providing aggregate 
information [34]. Used as an instrument to assess 
societies [35] and to make comparisons of objects in 
terms of intentionally chosen features [36]. By replacing 
a set of many variables with one composite index we 
reduce the number of variables, facilitate estimation, 
and, in some cases, eliminate the possibility of obtaining 
incorrect values [37]. Well-chosen subindicators 
are combined to calculate a single index composite 
indicator, which has been widely accepted as a useful 
tool for benchmarking [38] in a variety of domains such 
as industrial competitiveness, sustainable development, 
globalisation and innovation [39, 40]. Multi-criteria 
spatial analysis might be used in the development of 
regional environmental policies [41]. Some authors 
have suggested that the use of a composite index can be 
controversial and can lead to questionable choices made 
by media or stakeholders [42] or to “mechanization” of 
the planning process [16].

 The literature does not provide a specific number 
of subindicators (variables), which should be used to 
assess a complex phenomenon. In Polish literature 
some authors suggest using a set of 10-20 measurable 
indicators for each aspect [43], less than 30, or more 

Spatial order

Level 
2009 2013

Number of communities % Number of communities %

High 23 27 2 1.8

Medium 69 62 45 40.5

Low 18 11 63 57.7

Fig. 6. Level of spatial order in Lower-Silesian communities in 2009 and 2013. 

Table 6. Evaluation of spatial order.



3295Multidimensional Comparative Analysis...

than 45  for the whole phenomenon, and more than 30 
for only one aspect. Determining the number of key 
variables that really influence the composite index is the 
role of statistical techniques [44].

Conclusions

Assessing the level of community development in 
terms of spatial order is a complex task. Spatial order 
consists of several aspects, and each may be described 
by many variables. The main research difficulty was 
an incomplete database. Not all desirable data is 
available for each year, community and aspect. The 
selection of the appropriate characteristics has an 
impact on the results, and the rejection or acceptance 
of the characteristics may change the position of the 
community in the ranking. The cultural aspect data 
was insufficient, and for aesthetics there are no data. 
And without it, the assessment of the aesthetic aspect 
can be subjective, leading to different ratings and 
different interpretations of the phenomena occurring in 
community. 

When selecting variables, a statistical verification 
was needed to assess the strength of the relationship and 
to exclude the overlap of ratings. The procedures allowed 
us to reduce selected variables to a common dimension 
that corresponds to spatial order and to all its aspects. 
These are the first published studies on the spatial order 
of southwestern communities of Poland. The results 
showed the diversity of rural and urban communities, 
especially in the functional aspect. It also showed that 
the level of spatial order and its individual elements of 
urban and rural communities are varied. The research 

helped identify the weaknesses in the specific aspects of 
the analyzed area and the highest-rated communities.

In the socio-economic and the functional aspects 
the majority of the communities obtained an average 
grade, and the lowest one in the field of environmental 
and cultural aspects. Probably the development of the 
communities is possible in the field of some of the 
studied aspects, especially in rural communities, e.g., 
development of the network system. 
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